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A number of the features from the 
No. 5 G. M. machine have been 
i in the du Pont No. 2 
and No. 3 Blasting Machines. These machines are now being 
manufactured with a two-point clutch, an eight-point breaker switch 
and a condenser. These improved machines materially reduce the 
chances of misfires. 


E. I. DU PONT DE NEMOURS & CO., INC, 
Explosives Department 
WILMINGTON, DELAWARE 


BLASTING MACHINES 


Developed by General Motors 
for du Pont, these new blasting machines 
are now offered to save you money 
in blasting operations! 


The NEW du Pont No. 5 Blasting Machine 
. . - known as the No. 5 G. M.—hbecause it 
was designed by General Motors . . . has 
proved highly successful in many blasting 
operations where it is necessary to fire a large 
number of holes at one time. 


Here are the special new features that will 
recommend No. 5 G. M. to you: 


(1) A two-point clutch which makes it possible to 
send the current out on the firing line atits peak. 


(2) A laminated armature and solid core field for 
building up the maximum current. 


(3) A one microfarad condenser to store up the 
current until the moment of discharge. 


(4) Most important of all, a new eight-point 
breaker of unique design which utilizes the 
current heretofore wasted as a large spark at 
the completion of the stroke. 

Field windings on the new machine are so 
placed as to increase its efficiency. There are 
ball bearings on the armature shaft; and a 
thrust bearing for the rack bar in the direct line 
of the thrust instead of offset as formerly. 


The new machine has a rated capacity of 100 
electric blasting caps. As a matter of fact, it 
has often fired as many as 125 holes connected 
in series. The weight of this machine is a little 
less than 36 pounds. 


In quarry and construction work, No. 5 G. M. 
has proved particularly useful. Its large volume 
of current at sufficient voltage reduces the 
chances of misfires from electric leakage. 


REG. U.S. PAT. OFF. 
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Bearing Value Stability Tests on 


Railroad Ballast 


By A. T. GOLDBECK 


Director, Bureau of Engineering, National 
Crushed Stone Association 


| N THE present investigation we are concerned with 

some of those factors which influence the effective- 
ness of support of ballast materials, and other factors, 
such as drainage efficiency, durability under the vari- 
ous destructive agencies, etc., will be omitted from 
consideration. We shall seek to shed light on the load- 
carrying capacity of ballast, leaving other important 
factors concerning ballast as subjects for future in- 
vestigation. 


Distribution of Pressures to Ballast 


In order to understand a little more clearly what 
function ballast serves in the proper support of a rail- 
road track, it will be well to give some thought to the 
pressures to which it is subjected. The track is sup- 
ported on ties which, in turn, rest on the ballast. Ob- 
viously, the concentrated wheel loads of railroad traffic 
are distributed by the rails to some extent, so that 
even though the wheel load is directly over a tie, the 
neighboring ties must carry a portion of this load. 
The stiffness of the rail and the spacing of the ties, 
both play an important part in influencing the per- 
centage of the load which any one tie receives. The 
more flexible the rail and the wider the tie spacing, 
the higher becomes the percentage of load carried by 
a single tie. 

Without giving the matter much thought, one might 
come to the conclusion that the pressure distribution 
between the under side of the tie and the ballast is 
uniform throughout the length of the tie but this is 
not the case for it has been shown by investigations 
made by the Committee on Stresses in Railroad Track 

- under the Chairmanship of Prof. A. N. Talbot of the 
- University of Illinois, that the pressure distribution is 
quite non-uniform. The highest intensity of pressure 


@ In considering the merits of railroad 
ballasting materials, effectiveness of sup- 
ort is of prime importance. This subject 
fas been exhaustively studied in the 
Research Laboratory of the National 
Crushed Stone Association and the 
results of investigations recently con- 
cluded are given in the following article. 


occurs under each rail and it becomes of lower inten- 
sity under the center of the tie and also at the ends 
of the tie. A rough idea of this pressure distribution 
may be obtained from Figure 1. The character of 
the subgrade supporting the ballast and also the con- 
dition of support offered by the ballast must be in- 
fluencing factors in the pressure distribution, so that 
there are a number of reasons why it is rather diffi- 
cult to estimate the maximum intensity of pressure 
existing between the under side of the tie and the rail- 
road ballast when the rail is subjected to any par- 
ticular axle load. 


Whatever that pressure intensity may be, however, 
it is certain that this intensity is much decreased at 
the lower side of the layer of ballast. The subgrade, 
particularly when it becomes wet, may be incapable 
of supporting a very high pressure without consider- 
able deformation or yielding, and consequently, when 
the subgrade is of low supporting value, it becomes 
necessary to use a rather thick layer of ballast in 
order that the pressure intensity may be spread over 
a wider area and the maximum intensity on the sub- 
grade be thereby reduced. 

It must be quite obvious that if the layer of ballast : 
is composed of material which has high stability, such 
a layer must be much more efficient in spreading the 
pressure to the subgrade than is the case with a bal- 
last layer composed of material which does not inter- 
lock and which has low stability. In such a layer, the 
pressure is transmitted more directly downward to 
the subgrade and is spread to a very small extent. 
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Ballast of high stability therefore has two important 
points of superiority over ballast which has low sta- 
bility. In the first place, a stable layer deforms less 
within itself under the action of the overlying pres- 
sure, and in the second place, because of its more effec- 
tive spreading of the pressure, there results a lower 
intensity of pressure on the subgrade and thereby it 
becomes possible for the subgrade to more effectively 
support the ballast. High stability in railroad ballast 
is therefore important from the standpoint of the most 
efficient support for the track. 

The loads due to railroad traffic are, in general, ap- 
plied instantaneously and are relieved immediately. 
Under some circumstances they may also be applied 
with impact and at times, also, they merely rest on 
the track and are transmitted in the form of static 
loads down through the ballast to the underlying sub- 
grade. 

In any event, no matter how the load is applied, 
whether with impact, with great suddenness or as a 
static load, pressures are produced in the ballast and 
these pressures are trans- 


of the stability of ballast in the laboratory it was de- 
termined to use loads applied statically. In order 
to simulate the actual conditions as nearly as possible, 
a large sample of ballast was used. The testing ap- 
paratus consisted of a bin of 60 cubic feet capacity, 6 
feet square and of a depth which would permit of 
using 18 inches of ballast material. It was constructed 
with an overhead I-beam against which load could be 
applied by means of a calibrated hydraulic jack (Fig- 
ure 2). 


Method of Placing the Sample 


The ballast material was tamped into the bin in a 
special manner which was discovered only after try- 
ing a number of different ways for producing a uni- 
formly compacted layer. The procedure consisted of 
thoroughly mixing approximately 60 cubic feet of bal- 
last material and this was shoveled into the bin in 
uniform layers, each three inches in depth. Each 
layer was tamped by means of a tamp 914x94 
inches square and weighing 27 pounds. This tamp 

was raised 12 inches and 


mitted down to the sub- 


was allowed to fall freely, 


grade beneath. Because of 
these pressures the ballast 
is deformed, in part elasti- 
cally and in part perman- 
ently. The elastic portion 
of the deformation is not 
permanent and when the 
load is relieved the ballast 
springs back to that extent 
into its original position. 
The permanent part of 
the deformation, however, 
results in a lowering of the 
level of the ballast and in 
turn also of the track it- 
self. Should the ballast be 
not uniform in its support, 
there will be a _ larger 
amount of permanent de- 
formation in some spots 
than in others and a rough 
riding track will soon re- 
sult. The permanent por- 
tion of the deformation is, 


Conclusions 


As a result of these tests, the following facts 
are indicated with regard to the particular ma- 
terials used: 

1. The use of approximately 15 per cent of 
fine crushed stone, #4 inch to No. 4 in size con- 
siderably increases the stability of 34 to 2% inch 
crushed stone ballast. 

2. The crushed stone composed of angular 
fragments possesses far greater stability than the 
gravel composed of rounded fragments. 

3. The inclusion of crushed fragments in 
gravel ballast increases its stability over that 
which obtains when merely rounded fragments 
are used. However, the stability even when 49 
per cent of crushed fragments is present is con- 
siderably less than that obtained with crushed 
stone. The maximum bearing value of the gravel 
ballast is something under one-half that of the 
crushed stone ballast and is reached with very 
little movement of the bearing block. It is be- 
lieved that these tests give an excellent idea of 
the numerical relationship between the stability 
to be expected from these two respective ma- 
terials. 


once in a given spot. Tamp- 
ing was continued over the 
entire area of the bin. Six 
layers of ballast were re- 
quired to fill the bin thus 
making a total compacted 
thickness of 18 inches of 
ballast material (Figure 
3). 


Method of Performing Test 

In performing the test 
(Figure 4) a 10 inch by 10 
inch square bearing block 
was set on top of the com- 
pacted ballast at the center 
of the bin and upon this 
was placed a hydraulic jack 
graduated to 100 lb. incre- 
ments up to its total ca- 
pacity of 20,000 lbs. The 
graduations were checked 
by calibration in a South- 
wark-Emery Testing Ma- 


therefore, highly important for it is this portion which chine. The plunger of the jack was divided into in- 


is the larger of the two and which results in uneven- 
ness of track support. The higher the stability of 
the ballast, the smaller is the permanent deformation 
produced under the action of traffic. 

In the laboratory it is not easy to simulate the im- 
pact action of moving loads, nor is it easy to imitate 
suddenly applied loads with any exactitude. It is 
quite simple, however, to apply pressures by means of 
_ static loads, that is, loads applied with slowly increas- 
ing increments and as a first step in the investigations 


crements of 1/10 of an inch. Loads were applied by 
pumping the jack slowly by hand, so that the average 
rate of displacement of the bearing block was approxi- 
mately 34 of an inch per minute. Simultaneous read- 
ings of load and vertical displacements were taken. 
After the completion of each test the entire contents of 
the bin were shoveled on the floor, remixed and re- 
placed as above described. This operation was re- 
peated five times for each gradation of material. 


| 
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Gradation of Materials Used 


a. Crushed Stone Ballast (Figures 5 and 6). The 
specifications for gradation of crushed stone ballast 
of the American Railway Engineering Association re- 
quire that all material pass through the 234, inch round 
opening screen and that it be retained on a 34 inch 
round opening screen except for a 5 per cent tolerance 
on this screen. A range in gradation is permitted on 
the intermediate size screen to allow for unavoidable 
variations in gradation which may occur. 

A number of questions arise as to the effect of gra- 
dation on the stability of ballast. In the first place, 
the question may be asked whether it would have any 
effect on the stability of the ballast if the gradation 
were to extend from the 14 inch sieve up to the maxi- 
mum size of 234, inches rather than from the 34, inch 


Figure 1. Distribution of Pressures Between Railroad Tie and 


Ballast 


up to 234, inches in size. That is to say, what would 
be the effect of including more fine material in the bal- 
last than is now permitted? Also, what would be the 
effect of reducing the maximum size of ballast? In- 
stead of using 234, inches, what would be the effect of 
using, say 114 inches as the maximum size, first extend- 
ing the minimum size down to *4, of an inch and also 
down to the No. 4 size, thus permitting more fine ma- 
terial to be used? Finally, what is the stability of 
ballast composed entirely of fine sizes—for illustra- 
tion, suppose the material were to consist only of sizes 
up to 34 of an inch maximum? In order to answer 
these questions five different gradations of stone were 
used and these are shown in Figure 5. We used a 214 
inch maximum size square mesh instead of the 234, 
inch maximum size round opening permissible under 
the A. R. E. A. specifications. 

. Other thoughts arise in connection with crushed 
stone gradation, namely, what would be the effect of 
adding increasing amounts of material passing the 3, 
inch screen to the gradation specified by the A. R. E. 
A.? To study this portion of the investigation, four 
different gradations were used (Figure 6), Nos. 6, 
6a, 6b and 6c. No. 6 corresponds approximately with 
the A. R. E. A. specification requirements and includes 
material extending from 3, to 214 inches, square open- 
ing, in size. No. 6a contains ten per cent of material 
under the 34, inch size and extending down to the No. 
4. No. 6b has fifteen per cent of this fine material and 


_ No. 6c twenty per cent. 


b. Gravel Ballast (Figures 7 and 8). In connection 
with gravel ballast the thought arises, what is the 


~ 


Figure 2. Apparatus for Making Load Tests on Ballast 


effect of using rounded particles of gravel instead of 
angular particles of stone, the gravel being graded in 
the same way as the 
stone? To study this 
portion of the inves- 
tigation three grada- 
tions of rounded 
gravel were used, 
Nos. 1, 2 and 3 as 
shown in Figure 7. 
These three grada- 
tions correspond 
with similar grada- 
tions under the 
crushed stone por- 
tion of the investiga- 
tion, namely, crushed 
stone gradations Nos. 
2, 3 and 4 respec- 
tively. The A. R. E. 
A. specifications for 
gravel ballast recog- 
nize the importance 
of having angular 
fragments and this is 
done: by requiring 


Figure 3. Method of Tamping Bal- 
last in the Bin 


more fine material 
between the 1/10 inch and the 14 inch screen when 
the amount of crushed fragments is small. 


Thus the 


Figure 4. Bin for Ballast Tests 


i 
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A. R. E. A. specifications for gravel ballast read as 
follows: 


1. Gravel for ballast shall be so prepared that all dust, 
dirt and loam are removed, that all aggregates that will not 
in every position pass through a 1% inch ring are either 
rejected or crushed and returned to the ballast and that 
the resultant product conform to the following: 


2. Where the percentages of crushed material run be- 
tween nothing and 20, the ratios of various sizes of aggre- 
gates to the whole shall be as follows: 


max. 40% 

max. 30% 

max. 55% 

max. 35% 


3. Where the percentages of crushed material run more 
than 20 and less than 40, the ratios of various sizes of 
aggregates to the whole shall be as follows: 


max. 30% 

max. 35% 

max. 60% 

max. 50% 


4. Where the percentage of crushed material is more 
than 40, the ratios of the various sizes of aggregates to the 
whole shall be as follows: 


max. 35% 
max. 60% 
max. 55% 
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These three respective sizes are shown in diagram- 
matic form in Figure 8. It will be seen that quite a 
range in gradation is permitted for gravel and in 
order to make the gradations used in the test most 
nearly approach the gradations ordinarily used it was 
determined to employ average gradations as shown by 
the solid lines in curves Nos. 4, 5 and 6 of Figure 8. 


Crushed Gravel Used in the Tests 


The term “crushed gravel” is rather loosely used 
and there appears to be no standard definition for it. 
For our tests we purchased crushed gravel from a com- 
mercial producer. Some of the fragments were mere- 
ly broken in half, the remaining faces being rounded; 
other fragments were entirely angular but still others 
were almost entirely rounded with merely a small 
fragment chipped off. In the preparation of the 
sample containing crushed fragments, a representative 
sample of one cubic foot was selected and the crushed 
fragments were picked out by hand and thus the per- 
centage of. crushed fragments in the so-called crushed 
gravel was obtained. By combining the crushed gravel 
with rounded gravel in the proper proportions the 
samples having the desired percentages of crushed 
fragments were prepared. Jn Figure 9 are shown the 
crushed and rounded fragments in the gravel. 


Physical Characteristics of Ballast Materials Used 


a. Crushed Stone. The crushed stone used in these 
tests was an excellent grade of limestone from Mar- 
tinsburg, W. Va., having the following physical char- 
acteristics: specific gravity—2.77; weight per cubic 


TABLE I—UNIT WEIGHT DETERMINATIONS 


Crushed Limestone Specific Gravity—2.77 


Weight per cubic foot solid—173 lbs, 


Weight per cu. ft. Per cent Voids 
No. Size 
Loose | Tamped Loose | Tamped 
1 2%”-%” straight line gradation................ 95.5 102.1 45 41 
2 1%’’-%” straight line gradation................ 91.6 99.0 47 43 
3 %’’-No, 4 straight line gradation............... 88.2 97.0 49 44 
4 1%”’-No, 4 straight line gradation............... 95.4 102.3 45 41 
5 2%’’-No. 4 straight line gradation............... 99.0 106.2 43 39 
6 96.4 101.8 44 41 
6a 2%"-No.4 10% %-NO.4 98.1 104.9 43 40 
6b | 2%-No.4 15% %-NO.4 99.0 105.3 43 39 
Ge =| 20% 99.6 106.4 42 38 
Potomac River Gravel Specific Gravity—2.64 Weight per cubic foot solid—165 lbs. 

1 1%”-%” straight line gradation ................ 98.0 103.9 41 37 
2 %’’-No. 4 straight line gradation ................ 99.4 106.4 40 36 
3 1%”-No. 4 straight line gradation ............... 104.0 111.5 37 32 

4 1%”’-No.10 A. R. E. A. gradation, 0% crushed 

5 1%”-No.10 A. R. E. A. gradation, 31% crushed 

6 1%”-No.4 A. R. E. A. gradation, 49% crushed 
103.2 110.0 37 33 


} 
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Figure 5. Gradation Curves for Crushed Limestone 


foot solid—173 lbs.; percentage of wear, Deval Abra- 
sion Test—3.3. 


b. Gravel. The gravel used was washed Potomac 
River gravel having a specific gravity of 2.64 with a 
weight per cubic foot of 165 pounds, solid; percentage 
of wear, Gravel Abrasion Test, 4.4. This gravel is 
composed essentially of fragments of siliceous, igneous 
and metamorphic rocks and is regularly used as a con- 
crete aggregate in the vicinity of Washington. The 
unit weights of these materials in the gradations used 
are given in Table 1. 


Stone Test Results 


The test results are shown in the accompanying 
curves. Different gradations of materials were used 
as follows: 
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Figure 6. Gradation Curves for Crushed Limestone 
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Figure 8. Gradation Curves for Gravel and Crushed Gravel 


Gradation No. 1 (Figure 10)—21% to 34 inch stone, 
straight line gradation conforming to the American 
Railway Engineering Association specifications for 
stone ballast. Although this gradation had good sta- 
bility, it will be noted that the curves are jagged and 
this was caused by the crushing of the large size stone 
which produced a momentary falling off of the load. 


Figure 9. Crushed and Uncrushed Gravel Used in the Tests 
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Figure 12. Bearing Value Stability Tests, % inch-No. 4 
crushed stone 
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Figure 13. Bearing Value Stability Tests, 144-No. 4 crushed 
stone 
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Figure 14. Bearing Value Stability Tests, 2% inch-No. 4 
crushed stone 
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Gradation No. 2 (Figure 11)—1% to %4 inch stone. 
It will be noticed that this gradation does not possess 
quite as high stability as the larger size stone, but, on 
the other hand, the curves are smoother, showing more 
uniformity in support. Perhaps the explanation of 
this is to be found in the fact that with small size 
stone there are more points of contact with the bear- 
ing block and, consequently, there is a lower intensity 
of pressure at these points of contact than in the case 
of the large size stone. Because of this lower inten- 
sity of pressure there probably was less breakage of 
the stone. 

Gradation No. 3(Figure 12)—%4 in. to No. 4 stone. 
This is a very fine material, finer than the minimum 
size called for by the A: R. E. A. specifications. It will 
be noted that notwithstanding this fine size, this gra- 
dation shows high stability, even somewhat higher 
than the 114 to 34 inch material. Furthermore, this 
gradation shows uniformly high stability, for the 
curves are all smooth and all quite close together. 

Gradations Nos. 4 and 5 (Figures 13 and 14) were 
made to show the effect of adding small size stone to 
gradations Nos. 2 and 1. In gradation No. 4, 114 in. 
to No. 4, the stability has been improved by adding the 
finer size, No. 4 to 34, inch. Gradation No. 5, 214 in. 
to No. 4, shows a marked improvement over the sta- 
bility of the large size stone, 34 to 214 inch, by the 
addition of the 14 to 34 inch material. In fact, the 
capacity of the testing machine was exceeded before 
the ultimate bearing value of this gradation was 
reached. 

The preceding gradations, Nos. 1 to 5, inclusive, 
were all the so-called “straight-line” gradation and it 
was determined to find the effect of departing from 
this gradation. Thus, gradation No. 6 (Figure 15) 
which is composed of 21% to 34, inch stone had only 15 
per cent of 2 to 214 inch, whereas gradation No. 1 had 
30 per cent of this size stone. The test curves of this 
gradation are quite similar to No. 1 except that they 
are more uniform, with, however, some sudden breaks, 
probably due to the breakage of the stone. 

Gradation No. 6a (Figure 16). To make up this 
gradation, 10 per cent of No. 4 to 34 inch stone was 
_ added to 90 per cent of Gradation No. 6 and it will be 
noted that the stability has been improved. 

Gradation No. 6b (Figure 17). Fifteen per cent 
of No. 4 to 34, inch material has been added to 85 per 
cent of Gradation No. 6 and the stability has been still 

further improved. 

Gradation No. 6c (Figure 18). Finally 20 per cent 

of No. 4 to 34, inch stone was combined with 80 per 
cent of Gradation No. 6 and the stability of the stone 
of this gradation, No. 6c, was quite similar to that of 
No. 6b. 
_ The maximum bearing value of gradations Nos. 6a, 
6b and 6c exceeded the capacity of the apparatus. The 
data at hand show that the addition of fine size crushed 
stone, No. 4 to 34 inch, materially increases the sta- 
bility of crushed stone ballast over that normally 
graded from 34 to 21% inches. 
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Figure 16. Bearing Value Stability Tests, 2% inch-No. 4 
crushed stone (10%, of % inch-No. 4) 
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Figure 17. Bearing Value Stability Tests, 214 inch-No. 4 
crushed stone (15% of % inch-No, 4) 
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Gravel Test Results 


Tests were made on three gradations of gravel, 
identical with the crushed stone gradations. These 
were as follows: 


Size Gravel Stone 
Gradation No. Gradation No. 
Figure 19 1% to % inches 1 2 
Figure 20 % inch to No. 4 2 3 
Figure 21 1% inch to No. 4 3 4 


A direct comparison of the three gravel curves (Fig- 
ures 19, 20 and 21) with the three corresponding stone 
curves (Figures 11, 12 and 13) shows that the angu- 
lar stone is many times more stable than the rounded 
gravel. The A. R. E. A. specifications, however, do 
not permit gravel to be used graded in the same man- 
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Figure 19. Bearing Value po | Tests, 114%4-% inch 
uncrushed grave 
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Figure 20. Bearing Value Stability Tests, % inch-No. 4 
uncrushed gravel 
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Figure 22. Bearing Value Stability Tests, 14% inch-No. 10 
gravel, 0 per cent crushed fragments 
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Figure 23. Bearing Value Stability Tests, 144 inch-No, 10 
gravel, 31 per cent crushed fragments 
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Figure 24. Bearing Value Stability Tests, 142 inch-No. 4 
gravel, 49 per cent crushed fragments 


ner as stone and, accordingly, tests were made on 
gravel conforming with the A. R. E. A. specifications. 
These specifications for washed gravel ballast are di- 
vided into three classifications: 

0 to 20 per cent crushed fragments 

20 to 40 per cent crushed fragments 

Over 40 per cent crushed fragments 
Commercial crushed gravel was procured and one 
gradation corresponding to each classification was 
tested. Each gradation was approximately the aver- 
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age of the specification limits for its particular classi- “*"” 
fication. 28000 
Gradation No. 4 (Figure 22) with 0 per cent crushed | 


fragments showed no increase in stability over the 
previous gradation (No. 3.) 


Gradations Nos. 5 (Figure 23) and 6 (Figure 24) ° 


with 31 and 49 per cent of crushed fragments, respec- 
tively, showed an increase in stability, due no doubt 
to the presence of the crushed fragments. However, 
in no gradation of the gravel did the stability approach 
that of the crushed stone. 


Average Stability Curves 


In order to better show a comparison of the test re- 
sults obtained, the five individual load curves for each 
gradation were averaged and plotted in Figures 25, 
26 and 27. These curves show in more striking con- 
trast the effect of gradation and also of shape of par- 
ticle on stability of ballast material. 


In Figure 25, Curve No. 6 is 34-214 inch crushed 
stone with 0 per cent of No. 4-34 inch material. 
Curve No. 6a is 90 per cent, 34-214 inch crushed stone 

with 10 per cent of No. 4-84 inch. 

Curve No. 6b is 85 per cent, 34-214 inch crushed stone 
with 15 per cent of No. 4-34 inch. 

Curve No. 6c is 80 per cent, 34-214 inch crushed stone 
with 20 per cent of No. 4-34 inch. 


Evidently the stability increased with the addition 
of No. 4-34, inch size up to about 15 per cent. 

In Figure 26 is shown a comparison of the stability 
of crushed stone and gravel having the same grada- 
tion. 


Stone Gradation No. 2 and Gravel Gradation No. 1 are 
alike (114-34 inch). 

Stone Gradation No. 3 and Gravel Gradation No. 2 are 
alike (34 inch-No. 4). 

Stone Gradation No. 4 and Gravel Gradation No. 3 are 
alike (11% inch-No. 4). 


As would be expected the stability of the crushed 
stone greatly exceeds that of the more or less rounded 
gravel. 

Figure 27 shows one crushed stone Gradation No. 1 
(214-34 inch) closely complying with the A. R. E. A. 
specifications and No. 5 (214-14 inch) in comparison 
with three crushed gravel gradations complying with 
A. R. E. A. requirements. Although the crushed gravel 
stability exceeds that of the rounded fragments, it 
still is much less stable than the angular crushed stone. 


General Remarks 


During the progress of these tests several phe- 
nomena occurred. It will be noted that the curves of 
stability for the large size crushed stone are rather 
jagged. This is accounted for by reason of the fact 
that the load was suddenly released whenever a 
crushed stone fragment was crushed during the load- 
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Figure 25. Average Stability Curves for 2% inch-No, 4 
crushed stone having varying percentages of 
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ing operation. It requires very little imagination to 
demonstrate the fact that when large size material is 
used, there must be a rather small number of points 
of contact between the bearing block and the ballast 
material and therefore there must be a rather high in- 
tensity of pressure at these points of contact. Corre- 
spondingly, there also must be a rather small number 
of points of contact between the fragments of stone 
themselves. Consequently when load is applied and 
excessive pressure is developed, there may be a crush- 
ing down of these points and thus the load is relieved 
to some extent. On the other hand, when the ballast 
contains more of the finer particles, a great many 
more points of contact are provided and consequently 
the intensity of pressure at these points is greatly 
reduced. Therefore, there will be less crushing down 
of the fragments at these respective points and, con- 
sequently, as will be noted, the curves are very much 
smoother when the ballast contains some small size 
fragments. This phenomenon may be highly signifi- 
cant in connection with the stability of ballast as used 
in actual practice, and it would seem to indicate the 
desirability of using a limited number of smaller frag- 
ments in connection with the larger size of ballast 
ordinarily used. 


The lack of stability obtained with the rather 
rounded gravel is not unexpected for it is unreason- 
able to suppose that rounded fragments will have the 
same interlocking effect and the same resistance to in- 
ternal movement as would be the case where angular 
fragments are used. 


It was further noted that during the progress of the 
test the material was displaced as the bearing block 
moved downward under load and it piled up consider- 
ably immediately surrounding the outer edges of the 
block. This action is entirely in line with what occurs 
when load tests are made on any kind of material. The 
ballast immediately beneath the bearing block moves 
downward under the action of the load and in so doing 
it must displace certain other fragments; they take the 
path of least resistance. This is outward and upward 
immediately outside of the perimeter of the bearing 
block. 


It is well realized that the foregoing tests do not tell 
the complete story with regard to the relative qualifi- 
cations of the respective materials used and much less 
should these results be applied to all materials under 
the general classification of crushed stone and gravel. 
Nevertheless, it is felt that the method of test de- 
veloped furnishes an excellent basis for prejudging 
of the quality of ballast materials so far as their sta- 
bility is concerned, omitting other considerations, such 
as drainage and durability. The writer wishes to give 
full credit to the laboratory staff of the Association 
for the painstaking and methodical manner in which 
these tests were performed and especially to J. E. 
Gray, Laboratory Engineer; Louis L. Ludlow, Jr., As- 


sistant Laboratory Engineer, and to T. Paul Herrell, 
Laboratory Assistant. 


Conclusions 


As a result of the foregoing tests, the following facts 
are indicated with regard to the particular materials 
used : 

1. The use of approximately 15 per cent of fine 
crushed stone, *4 inch to No. 4 in size considerably 
increases the stability of 34, to 244 inch crushed stone 
ballast. 


2. The crushed stone composed of angular frag- 
ments possesses far greater stability than the gravel 
composed of rounded fragments. 


3. The inclusion of crushed fragments in gravel 
ballast increases its. stability over that which obtains 
when merely rounded fragments are used. However, 
the stability even when 49 per cent of crushed frag- 
ments is present is considerably less than that obtained 
with crushed stone. The maximum bearing value of 
the gravel ballast is something under one-half that of 
the crushed stone ballast and is reached with very little 
movement of the bearing block. It is believed that 
these tests give an excellent idea of the numerical re- 
lationship between the stability to be expected from 
these two respective materials. 


Governors Urge Additional 
Road Funds 


tT GOVERNORS of 16 States have endorsed the 
proposal made to President Hoover and the Presi- 
dent’s Organization on Unemployment Relief by Gov- 
ernor John Garland Pollard that Congress authorize 
increased advances to the States for highway work, ac- 
cording to an oral announcement by Governor Pollard. 

The plan suggested is that allotments be made to 
such States as may desire them in an amount not ex- 
ceeding three times the normal annual allotment of 
road money, to be repaid by annual deductions from 
Federal aid funds normally apportioned to such States, 
the deductions being spread over a 10-year period. 

Governor Pollard stated that the Governors of 
Maine, Oklahoma, Rhode Island and Washington op- 
posed the plan, while it was approved by the Govern- 
ors of Arizona, Arkansas, Florida, Georgia, Idaho, IIli- 
nois, Kansas, Mississippi, Montana, North Carolina, 
North Dakota, Pennsylvania, South Carolina, Tennes- 
see, West Virginia and Wyoming. 


Crushed stone has long had recognized merit for use 
as railroad ballast even under heavy traffic. This is 
so because of its angularity which makes possible the 
interlocking of the fragments and in consequence a 
high degree of stability results. 
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The Value of a Physical Examination 


for Employees 


By JOHN PRINCE 


President, Stewart Sand and Material Co., 
Kansas City, Mo. 


ARLY in 1930 the Stewart Sand and Material Com- 
pany took over the operation of a number of 
crushed stone plants, previously operated by another 
company. As our predecessors had for some time been 
self insurers under the Compensation Act in Missouri 
and Kansas, we continued the operation of the crushed 
stone plants under the same plan, but did not at that 
time extend self insurance to cover our other opera- 
tions. 


As most of these quarries had been operated by hand 


_ loading, our predecessors had a rather large group of 


employees. For 1929 this involved the use of about 
800,000 man-hours worked, resulting in about 90 lost 
time accidents at a substantial cost for compensation. 

For 1930 the number of plants operated was consid- 
erably reduced and improvements were introduced 
which cut the amount of labor materially, reducing 
the man-hours worked in crushed stone plants to 
418,557 man-hours. 


Organized safety work was begun in 1930 which re- 
sulted in a marked reduction in lost time accidents 
from 90 in 1929 to 15 in 1930. Considering the nuim- 
ber of man-hours worked the reduction amounted to 
about one-third of the number of accidents occurring 
in the previous year. While this result was a marked 
improvement, it was not in itself particularly satisfac- 
tory as the frequency rate of 35.8 seemed still unneces- 
sarily high. From the point of view of the company 
and the money cost of accidents, the self insurance 
plan showed a net profit for the year 1930 of $7,788.00. 
This profit was shown by crediting the account at the 
regular manual rates and after charging the cost of 
administration and taxes amounting to $4,100.00 in 


. addition to the direct cost of accidents. 


Beginning with 1931 the company carried as self 
insurers the compensation risk on all employees, but 
for 1931 reinsured itself under an excess loss policy. 
This policy protects the company against losses in any 
one year in excess of the manual rate for which the 
company pays a premium of 10% of the manual rate. 

Due to general conditions the number of employees 
of the company has been still further reduced, but in 
spite of the continuation of the same overhead charge 


against the self insurance account and cost of rein-— 
‘surance, the account will show a profit, with further . 


reduction in the number of lost time accidents to a 
present total of five for the year. 


@To companies carrying their own 
compensation insurance or to those 
contemplating such a move, the question 
of physical examination for plant em- 
overs is decidedly important. Mr. 
rince is especially well qualified to 
discuss this subject and his comments 
should prove of distinct interest and 
value. 


Some months ago one of our quarry workmen de- 
veloped a case of hernia which required hospitaliza- 
tion and compensation for about two months. While 
this was not the result of any accident or injury re- 
ceived while in the employ of the company, it became 
a compensation case, chargeable against our self insur- 
ance account. Growing out of this incident in part, 
it was determined that the company would attempt a 
plan of having all employees examined physically by a 
competent physician. The subject was discussed with 
Dr. W. H. Hines, who has a large industrial practice 
in Kansas City, and the program decided upon. The 
result of the original examinations, involving 191 em- 
ployees operating at several plants and yards of the 
company is shown in Table I. This table further shows 
the result of the examination of 67 suksequent appli- 
cants for employment by the company. While the total 
number of examinations is not large and it is doubt- 
ful how valuable conclusions may be when based on a 
total of 231 examinations, still the results were some- 
what surprising to the company. Due to the general 
conditions and the decline in number employed during 
the past two years, the original 191 examined were all 
relatively permanent employees of the company, most 
of them having been employed for several years. It 
was surprising therefore to find 32 or about 17% suf- 
fering from major defects, which created a serious 
accident hazard to both the employee and the company, 
and further we were surprised to find two-thirds of 
these to be serious cases of hernia. 


Among the 67 applicants examined subsequently, 16 
or 24% were rejected because of serious defects. In 
both groups hernia was very evident with heart de- 
fects making up a large percentage of the balance. 

A serious effort was made to correct the defects of 
those found physically unfit, in order that they could 
continue their employment. We were fortunate to be 
able to either relocate or correct about two-thirds of 
those of the original group found with major defects. 
Even then it became necessary in the interests of both 
the company and the men to dismiss 11 of the original 
group. It was found possible to correct the defects of 
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nearly half of the original group which should con- 
tribute greatly to the useful life and happiness of 
these men. 


TABLE I—ANALYSIS OF PHYSICAL SURVEY OF EM- 
PLOYEES OF STEWART SAND AND MATERIAL CO. 


Total Number Examined—258 


Approved—231 Rejected—27 
OK Minor Defects Heart impairment ..... 8 
1 


Original Group, Number Examined—191 


Minor Defects—38 Major Defects—32 


Vision impaired ..... 8 

deformed—lost .... 14 

Varicocele ........... 4|Disposition of Major Defects 


2 
OK | Slight umbilical hernia 6| Correction (by operation) 5 
Deformity of collar Assigned new duties 
121 (given different work) 6 
Partial Correction (old- 
er employees such as 
yard clerks, foremen, 
weigh master — per- 
mitted to wear truss) 10 
Discharged (for refusal 
to correct or for other 
11 


Subsequent Applicants, Number Examined—67 


Minor Defects—7 Rejected—16 
Eye artificial ........ 6 
44 | Partial loss of hearing 1)| Vision ................ 2 
‘ 1| Color blind (truck 
Finger loss or impair- 1 
cass 2) Stiff arm at elbow .... 1 


In undertaking this plan of physical examination 
we generally had the support of superintendents and 
foremen, who readily saw the importance of this both 
to the men and to the company. Apparently no real 
objections or resentment developed among the men 
except in a few cases where they were undoubtedly 
aware of their own defects and were afraid to face 
the results of a physical examination. 

Now that the plan of physical examination has been 
undertaken, the benefits are so apparent and the cost 
so relatively low that I doubt if the company would 
again operate without it. On a purely money basis the 
accident hazard which may result in substantial medi- 
cal and compensation costs of the defective group is so 
great that for this reason alone it should be continued. 
I believe the physical examination is equally important 
to the employees, as undoubtedly the number of major 
defects disclosed which can be corrected justify the 
plan from the purely social point of view. 

Even the limited experience indicated by this report 


suggests, however, the general social problem being 
created by those who cannot pass the physical exami- 
nation. With the almost universal advent of compen- 
sation laws in this country, with the increasing num- 
ber of self insurers, and the increasing practice of re- 
quiring a physical examination, it is easy to see that 
society has a real problem in providing for those who 
are suffering from major defects disqualifying them 
from the work to which they are accustomed. j 


Federal-Aid —_ for 1933 Apportioned 


HE SECRETARY of Agriculture on October 15 ap- 

portioned to the States $125,000,000 previously 
authorized for Federal aid in road construction for the 
fiscal year ending June 30, 1933. In making the ap- 
portionment 214 per cent was first deducted for ad- 
ministration. The remainder was then apportioned 
on the basis of area, population and mileage of rural 
post roads in the various States. From the appor- 
tionment to each State there was then deducted one- 


fifth of the emergency advance funds apportioned last © 


December. The net apportionment available for new 
projects amounts to $105,875,000. 

The new funds are available to the States for im- 
mediate obligation on projected construction. The ap- 
portionment has been made 2!4 months in advance of 
the usual date so that the States may get an early start 
on plans for next season’s construction. 

The Bureau of Public Roads, through which Fed- 
eral-aid funds are administered, has indicated a de- 


sire to accept policies designed to increase employ- — 


ment and to protect labor. Among the acceptable 
policies are the fixing of a fair minimum scale for un- 
skilled labor and restrictions giving preference to local 
unskilled labor and to citizens of the State in which 
work is being done. If legal, the use of Federal aid 
will be allowed where labor is employed direct and 
where such projects can be carried on economically to 
provide local employment. Restrictions as to hours 
per day and days per week in order that workers may 
be continuously employed are also acceptable. The 
Bureau of Public Roads will not accept the disbarment 
of a contractor from the award of a contract because 
he is a non-resident of the State, provided he is the 
lowest responsible bidder, nor will it accept the limi- 
tation of materials to those produced within the State. 

Last season Federal-aid road work was greatly ac- 
celerated because the regular authorization of $125,- 
000,000 was supplemented by an emergency authori- 
zation of a loan of $80,000,000. At the peak of the 
season more than 155,000 men were engaged on Fed- 
eral-aid work. 


The safety of bituminous treated highways is as- 
sumed by the use of angular crushed stone cover ma- 
terial of the proper size. 
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« « 


EDITORIAL » » 


ciation. 


The Pittsburgh Convention Program 


HE time of the Fifteenth Annual Convention of the 

National Crushed Stone Association which will be 
held at the Hotel William Penn, Pittsburgh, Pennsyl- 
vania, January 19 to 22, 1932, is drawing near. All 
crushed stone producers of the United States and 
Canada, whether or not they are members of the 
National Crushed Stone Association, are most cor- 
dially invited to be present and participate in this 
annual business conference of those engaged or inter- 
ested in the same line of endeavor, that of producing 
crushed stone. Before coming to the hasty conclusion 
that business conditions do not warrant the expendi- 
ture of the necessary funds incident to attending this 
convention, weigh carefully the evidence we propose 
to submit in the following brief comments and we 
believe you will come to the conclusion that under no 
circumstances can you afford to miss the opportunity 
presented by this convention of obtaining first-hand 
information on the most important problems and 
phases of operation confronting the industry, to say 
nothing of the exceptional opportunity given by the 
Manufacturers’ Division Exposition to view the latest 
developments and improvements in quarry equipment 
and machinery. 

The Pittsburgh Convention program is rapidly tak- 
ing shape and although not completed it is possible at 
the present time to direct your attention to some of 
the speakers who we believe will appeal to you so 
strongly that you will certainly recognize the very real 
benefits which will be derived by those who attend. 

The convention will open on Tuesday morning, Jan- 
uary 19, with an address of welcome by John S. Herron, 
President of the City Council of Pittsburgh, the re- 
sponse to which will be given by F. O. Earnshaw, 
President of the Pennsylvania Stone Producers’ Asso- 
Please note that the convention opens on 
Tuesday this year instead of on Monday as has been 
the case in previous years. We shall then hear the 
Presidential Address of Mr. Worthen, in which he 
will review the accomplishments of 1931 and offer 
such suggestions as he may have for our work in 
1932. The members of the Board of Directors will 
then individually report as to business conditions in 
their respective territories during 1931 and the out- 
look for 1932. These reports have come to be recog- 
nized as one of the most significant features of our 
convention programs and this year should prove of 
exceptional interest. The entire convention will be 
assembled for the Greeting Luncheon at one o’clock. 


We cannot at present make public the name of the 
speaker for this luncheon, but you can be assured that 
he is a man of outstanding national prominence and 
will have a very worth while message for us. 


The Tuesday afternoon session will be largely de- 
voted to a discussion of low cost roads. Contributing 
to this there will be a paper by H. P. Chapman, Chief . 
Engineer, State Highway Department, Columbus, Ohio, 
on “Methods of Reclaiming Old Macadam Roads.” 
Mr. Chapman is an outstanding authority on this sub- 
ject and we are fortunate in being able to obtain him 
to discuss it. Another subject of paramount impor- 
tance to the crushed stone industry will be discussed 
under the title, “New Developments in Bituminous 
Pavement Construction.” We are not at present able 
to give the speaker on this topic. 

In order that our convention sessions may not be 
too technical, we have endeavored to inject into each 
general session at least one speaker on some broad, 
general subject of interest to everyone. Dr. H. S. 
Hulbert, outstanding psychiatrist of Chicago, will talk 
to us on Tuesday afternoon on “Modern Usages of 
Ancient Inherited Mental Tendencies.” Dr. Hulbert’s 
talk at our St. Louis Convention was most favorably 
received and his paper this year promises to be even 
more interesting. This session of the convention will 
conclude with a presentation by P. B. Reinhold of the 
activities and program of the Association’s Research 
Advisory Committee. Mr. Reinhold, it will be remem- 
bered, is the Chairman of this very important com- 
mittee. Mr. Goldbeck, Director of the Bureau of Engi- 
neering, will lead the discussion following Mr. Rein- 
hold’s talk and it is hoped that all present will feel 
free to participate therein. 

It should here be noted that in one important par- 
ticular the program for this year’s convention is 
distinctly different from those of previous years. We 
are providing for fewer papers and more discussion 
from the floor. Whether or not this plan will be 
adhered to in future years depends very largely on 
those present evidencing a desire to discuss the various 
papers presented, and by this we do not mean formal 
prepared discussions, although following some papers 
we have designated a leader for the discussion. What 
we specifically refer to is the general, informal inter- 
change of ideas by those present which can be so help- 
ful and valuable. ; 

Tuesday evening will be devoted entirely to the 
Manufacturers’ Division Exposition of Quarry Equip- 
ment and Machinery, this feature of the convention 
opening at 7:30 that night. 
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Durability of concrete is still one of the foremost 
problems confronting our industry and at the Wed- 
nesday morning session P. J. Freeman, Chief Engi- 
neer, Bureau of Tests and Specifications, Department 
of Public Works, County of Allegheny, Pittsburgh, 
Pennsylvania, will give a paper entitled, “Effect of 
Coarse Aggregate on the Durability of Concrete.” 
Mr. Freeman is well known for his careful and pains- 
taking investigations along this line. 

The question of the use of “stone sand” in concrete 
construction is demanding more and more attention 
and obviously is a topic which should be scheduled for 
the Pittsburgh Convention. The City of Bethlehem 
has made a wide use of stone sand and R. L. Fox, 
City Engineer of Bethlehem, has consented to talk to 
us on this subject. It is anticipated that there will 
also be one or two other engineers who will discuss 
the use of stone sand from different points of view. 

“A Plan for Stabilizing the Highway Building Pro- 
gram” is the subject of a talk to be given by Chas. M. 
Upham, Engineer-Director, American Road Builders’ 
Association. No one will deny the importance of the 
subject which Mr. Upham will discuss. A stabiliza- 
tion of the highway building program is of vital con- 
cern to all crushed stone producers and we shall cer- 
tainly listen with attentive interest to what Mr. Upham 
has to say on this subject. 

On Wednesday afternoon a group session for sales- 
men will be held and concurrently with it there will 
probably be a meeting of the National Agricultural 
Limestone Products Association. At the session for 
salesmen Mr. Goldbeck will give a talk entitled, “Do 
You Know?” in which he will briefly present such 
information as would be of specific interest to sales- 
men in assisting them in selling crushed stone. It 
is also hoped that a discussion can be scheduled on 
“The Advantages of a Uniform Sales Contract.” Many 
excellent suggestions for this session have been re- 
ceived by the Washington Office and from them it is 
certain that a most interesting program will be 
worked out. 

Wednesday evening will be devoted to ‘“Pennsyl- 
vania Night,” the program and entertainment for 
which is being entirely arranged by the Pennsylvania 
producers. When it is known that Otho M. Graves 
is chairman of the committee on arrangements, we 
are assured of a unique and interesting evening. 

At the general session Thursday morning the open- 
ing paper will be “Pavement Surfaces Suitable for 
Airport Construction,” by F. E. Swineford, Chief 
Engineer, Ohio Crushed Stone Association. Mr. 
Swineford’s experience in this field of construction 
has been most comprehensive and his talk should be 
most timely in view of the increasing interest in this 
outlet for crushed stone. 

Of recent months there have been proposed a num- 
ber of plans for business stabilization, the outstanding 


of which would seem to be the one proposed by Gerard 
Swope, President of the General Electric Company, 
and popularly known as the Swope Plan. Whatever 
may be the ultimate outcome of such suggestions, 
there certainly seems to be a decided tendency within 
industry to do something which will assist in business 
stabilization. It therefore behooves each industry to 
be acquainted with the various plans proposed and 
how in the event of ultimate acceptance each industry 
would be affected. Dr. Ralph J. Watkins, Director, 
School of Business Administration, University of 
Pittsburgh, will present a discussion of the Swope and 
related plans in which he will endeavor to bring us 
more or less up to date on the various proposals which 
have been made. Following Dr. Watkins, Harold Wil- 
liams, member of the Boston Bar and known to our 
conventions for his scholarly contributions to our pro- 
grams in the past, will discuss Dr. Watkins’ paper. 
Following Mr. Williams we expect to have a paper 
entitled, “Present Trends in Railroad Ballast Specifi- 
cations,” but we are not at present able to announce 
the speaker on this subject. The discussion to follow 
will be led by Mr. Goldbeck who will briefly outline 
the high points of the Association’s recent investiga- 
tion on railroad ballast. After the discussion of rail- 
road ballast specifications, Wm. E. Hilliard, Chairman 
of the Committee on Uniform Cost Accounting, will 
give a talk entitled, “Why Adopt the Association’s 
Uniform Cost Accounting System.” There will also be 
held a special luncheon for cost accountants which will 
provide an excellent opportunity for an exchange of 
ideas with regard to the operation of the Association’s 
approved cost accounting system. The Thursday 
morning session will be concluded with the report of 
the Nominating Committee, the election of officers and 
greeting of the president-elect. 


The group session for superintendents, operating 
men and manufacturers will be held on Thursday 
afternoon. This session will begin with a discussion 
entitled, “Some Fundamental Considerations in the 
Preparation of Clean Stone.” This subject will be 
divided into two sections, the first dealing with wash- 
ing methods of cleaning stone and the second with 
other methods of cleaning stone. Actual operators 
who are using different typical methods are being 
asked to discuss this important question and we be- 
lieve this session will result in one of the most inter- 
esting ones for superintendents and operating men 
which has been held. There will, of course, be other 
topics presented for discussion, but the detailed pro- 
gram has not been completely worked out as yet. 


It is not possible at the present time to make any 
preliminary announcement with regard to the Fif- 
teenth Annual Banquet. We can assure you, however, 
that it will in no sense suffer in contrast by compari- 
son to our previous banquets and we are making every 
effort to have this banquet surpass the enviable record 
enjoyed by its predecessors. 
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Friday morning, though the concluding session of 
the convention, we believe will prove one of the most 
interesting of the entire meeting. The session will 
open with a paper on “Ready-Mixed Concrete,” pre- 
sented from the point of view of the engineer, and will 
be followed by a discussion from the point of view of 
the producer. “Start from Where you Stand” is the 
title of a talk to be given by Wm. B. Burruss which 
should prove decidedly interesting. Mr. Burruss spe- 
cializes in the field of salesmanship and in problems 
of personality and his remarks should be inspiring 
and of much value to everyone present. We are par- 
ticularly fortunate in having obtained Scott Turner, 
Director of the U. S. Bureau of Mines, to present the 
National Crushed Stone Association Safety Trophy 
which will be received by the Cape Girardeau lime- 
stone quarry of the Marquette Cement Mfg. Co., 
winner of the trophy for 1930. 

The convention will then be closed with reports 
from committees and the installation of officers. 

The Pittsburgh Convention program, though not yet 
completed, we believe is sufficiently well formulated 
to indicate that every possible effort has been made 
to present a program which should appeal strongly to 
a very large percentage of those who will be present. 
We have endeavored to include the outstanding mat- 
ters of importance to the industry. It goes without 
saying that no matter how fine the convention pro- 
gram, no matter how complete the convention arrange- 
ments may be, the most important factor necessary 
to the success of the Pittsburgh Convention is a large 
and representative attendance. We therefore make an 
urgent appeal to the producers of the United States 
and Canada to make every possible effort to be with 
us in Pittsburgh next January. You will find that 
you will be repaid many times over for the small ex- 
penditure of time and money involved. 

If you have not already done so, please make your 
reservations immediately by applying direct to the 
Hotel William Penn, noting in your request for reser- 
vations that you wil] be in attendance at the National 
Crushed Stone Association Convention. 


Bond Issue of Three Billions Urged for Roads 


$3,000,000,000 Federal long-term bond issue, prob- 
ably at about 4 per cent interest, to meet the un- 
employment problem by supplementing the Federal-aid 
highway system throughout the United States, was ad- 
vocated by Senator Norris (Rep.), of Nebraska, in an 
oral statement on November 8. He said that such a 
bond issue, while it would not avoid the necessity of 
large charity funds during the Winter, could be put 
into operation next Spring at the latest and would sup- 
ply work to able-bodied men willing to work in every 
section of the country. 
He said this program could utilize the present Fed- 
eral-aid highway system as a skeleton plan and that it 
should be coupled with two provisions for raising the 


money to pay off the bonds, (1) increasing the Fed- 
eral tax on large incomes and (2) increase of the Fed- 
eral inheritance or estate tax on the larger inherit- 
ances and estates. 


“T have in my mind a plan,” he said, “that would 
help solve the problem of unemployment. It is prob- 
able that nothing can be devised in the way of legisla- 
tion for immediate effectiveness of any unemployment 
program. It is likely that nothing can be done to ob- 
viate the necessity of charity this Winter, but we can 
devise legislation and enact it providing the machinery 
that can be put into operation next Spring that would 
effectively meet this problem of unemployment. 


“Under ordinary circumstances, I would oppose a 
bond issue but distressing conditions in this country 
have passed all bounds and it seems to be necessary for 
the Federal Government to take some action to help 
the large number of people in this country who are 
out of work but willing to work. These people have 
got to have food. It would be much better to give them 
work than to give them charity as far as that is hu- 
manly possible. The Federal Government therefore 
should devise a plan by which, instead of resort to 
charity, this large number of the unemployed would 
have the opportunity to work. 

“We should use Federal Government funds for this 
purpose and the most practicable activity of this kind 
would be the building of public roads. We already 
have a Federal-aid system in operation for building of 
roads in the States. With that as a skeleton plan, we 
could very easily provide, wholly by Federal funds, for 
supplementing this work of building public roads 
throughout the country. The States generally are not 
in a position to furnish more funds for this purpose. 
Some of them have constitutional or other restrictions 
that would stop them anyway, and others are other- 
wise handicapped. So the States can not go ahead 
with this additional public road construction and the 
Federal Government can. 

“The Federal Government can do enough of this ad- 
ditional highway construction to reach the very heart 
of this unemployment situation. The Government 
would issue bonds and use the proceeds of their sale 
in the employment of men and materials for the con- 
struction of public roads. 


“I say public roads is the most practicable way of 
meeting this need, because there is already a system 
of the kind in working operation as a skeleton basis 
and it is therefore a practicable field according to law. 
We should couple with this program two things to raise 
the money to pay these bonds, first, legislation to in- 
crease the income tax on the large incomes, and, sec- 
ond, legislation to increase the Federal inheritance or 
estate tax, whichever you choose to call it, on the larger 
inheritances and larger estates. The increased income 
in the Treasury from this source should be put into a 
special fund to pay these bonds.” 
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« « Manufacturers’ Division—New Equipment Section » » 


The Robins Belt-Trainer 


The Robins Conveying Belt Co., 15 Park Row, New York City, 
has recently brought out a piece of conveyor equipment that 
should be of interest to the crushed stone industry. This equip- 
ment is known as the belt-trainer and according to the manu- 
facturer performs the following functions in the manner de- 
scribed. 


The Belt-Trainer makes a belt run straight. It is used on 
the return strand of a belt conveyor where the belt is not 
troughed and where a few Belt-Trainers substituted for return 
idlers will keep the belt running perfectly straight. 

Many expensive belts have been ruined by edge wear due to 
a crooked-running return strand, or to the wear of guide idlers 
against the belt edge. The Belt-Trainer prevents this. 

It is simple in construction, requires no adjustments, and is 
entirely automatic in performing its function. 

The Belt-Trainer operates upon an entirely new principle of 
automatic training action. 

It consists of a tubular roller mounted upon a single anti- 
friction bearing at its center, which bearing is internally 
pivoted upon a fixed swivel pin located on the center line of the 
conveyor and inclined forward about 30 degrees. The roller 
is therefore not only free to rotate on the bearing, but also to 
rock about this pivot. ; 

When the weight of the belt falls more on one side of the 
pivot than upon the other, the roller rocks downward on the 
heavy side. At the same time, due to the inclination of the 
swivel pin the roller moves forward on the down-side and 
backward on the up-side, thus becoming skewed with relation 
to the belt and causing the belt to move back to the conveyor 
center-line. This is a similar action to moving a heavy object 
on rollers; skewing the rollers one way or the other controls 
the direction of travel. 

The Belt-Trainer does not oscillate continually as might be 
expected, but automatically assumes a stable position. The 
belt also, instead of veering from side to side, finds its central 
position and runs true without the slightest deviation. 

Under normal conditions, successful training of the return 
strand is attained by substituting one Belt-Trainer for every 
eighth return idler, or about every 80 feet. Under the most 
adverse conditions, it may be necessary to use one Belt-Trainer 
in place of every fifth return idler, or about every 50 feet. 

There is no case where there exists a greater need for this 
device than on reversible trunk line and shuttle belts. The 
Belt-Trainer in slightly modified form is being furnished for 
this purpose. 


New Gate Developed by Stephens-Adamson 
Manufacturing Company 


The Stephens-Adamson Mfg. Co., Aurora, IIl., re- 
cently developed an “Apron Gate” for horizontal bin bottoms 
which, according to the manufacturer, operates on an entirely 
new principle. Sliding friction, it is claimed, has been elimi- 
nated and the larger size gates can be opened by one man. 

This new “Apron Gate,” states the manufacturer, operates 
on an unusual principle. The gate opening is closed by a series 
of reinforced cross bars, covered with a wear resisting rubber 
apron, which prevents spillage and the leakage of drain water 
between the bars. The ease of operation is due to the fact that 


in opening, the bars are lifted one by one, unhooked and lowered 
from beneath the material above the gate opening. 

A rack and pinion, driven by hand or chain wheel, moves an 
operating carriage back and forward to open and close the gate. 
In opening, the carriage is pulled backward causing the two 
lower rollers to lift the apron bars slightly and disengage the 
hooks. The cams hold the hooks out until the rollers have passed 
and the apron has dropped. 

In closing, the carriage is pushed forward, the cams open the 
hooks, the rollers lift the bars into place, the hooks engage and 
the apron bars support the load in the bin above. 

In a data sheet just issued, S-A engineers call attention to 
the following features of this “Apron Gate”: Easy operation, 
no sliding friction, simplicity, durability, light weight, little 
headroom required, low first cost and suitable for large openings 
with a reduced tendency for material to bridge over the opening. 


Ludlow-Saylor Issues Bulletin 
on Woven Wire Screens 


The Ludlow-Saylor Wire Co. of St. Louis announces that 
after some five years of experimentation and development they 
now have available a full line of alloy-steel woven wire screens 
in the coarse meshes, suitable for service both as revolving 
screen jackets and as vibrating screen sections, and for various 
other applications where screens are required for rough, abra- 
sive work. 

These newly developed alloy-steel screens are now being 
offered to the aggregates industries under the name of “Spring- 
Steel” woven wire screens, and are fully described in an eight | 
page bulletin just released by the manufacturers. This bul- 
letin lists approximately 250 grades and meshes, ranging from 
4-inch openings made of heavy “Spring-Steel” bars, down to 1/16 
inch openings of #20 “Spring-Steel” wire. 

Samples will gladly be furnished to any user of crushing and 
sizing equipment upon request, which should be made to the 
company at their general offices in St. Louis. 


A New Disc Feeder 


_The Deister Concentrator Co., Ft. Wayne, Ind., has recently 
added to its line of Concenco products the Concenco Disc Feeder. 


The manufacturer advises that the Concenco Disc Feeder is 
a simplified machine for metering crushed and ground materials. 
It is sturdily built and designed to give continuous operation 
at the lowest cost possible. 

The Concenco Disc Feeder, states the manufacturer, will ac- 
curately feed any capacity wanted and is very efficient in 
handling all fine materials, such as sand, ground clay and shale, 
as well as gravel and crushed rock, coal, etc., up to 3” cubes. 

The. outlet is made from steel plate rolled to size with angle 
flange for bolting to underside of bin. 

The renewable disc is a 60” steel circle made of heavy steel 
plate bolted to a cast iron spider. The spider is bored and keyed 
to the heavy vertical shaft. 

The drive is by means of worm gearing which is accurately 
machined, ball thrust bearing and roller bearing equipped, run- 
ning in oil and incased with dust proof housing. (The drive 
can also be furnished by means of bevel gears.) The worm 


gear shaft is driven by tight and loose pulleys; also furnished 
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with clutch pulley as an extra or sprocket for chain drive. The 
stopping and starting of feeder can be so arranged to work 
automatically with any other unit. 
The control of discharge is by the angle of plow which can ‘The Mark of Quality’ 
be set for any capacity. It can be adjusted to suit any condition 


while operating without the necessity of a shut-down. 


The frame, step and outboard bearing are mounted on chan- 
nels and supported on heavy legs or brackets. The Concenco 
Disc Feeder can be supported on its own foundation or sus- 
pended from the underside of the bin as is most convenient and 
to suit conditions. 


Traylor Reduction Crusher Described in 
New Bulletin 


The Traylor Engineering and Manufacturing Company, Al- 
lentown, Pa., has recently issued a new bulletin, No. 1110, which 
illustrates and describes their Type TZ Reduction Crusher and 
supersedes their Bulletin No. 110. Copies of this bulletin may 
be obtained by applying direct to the Traylor Engineering and 
Manufacturing Company. 


Manganese Steel Forge Company Issues 
New Bulletin 


The Manganese Steel Forge Company, Richmond St. and 
Castor Ave., Philadelphia, Pa., has recently issued Bulletin 
No. 230. The booklet is attractively gotten up and in addition 
to outlining and illustrating the advantages of Rol-Man Screens 
gives detailed information regarding the methods of application 
for various types of revolving equipment. Copies of this bul- 
letin may be had upon application direct to the company. 


Asphalt Institute Issues 
New Manual 


With a view to contributing its part toward making the high- 
ways of the nation absolutely safe for high-speed motoring and 
free wheeling, The Asphalt Institute, New York, in a new 
manual just issued, after several years of research cooperation 
with the United States Bureau of Public Roads and various 
state road-building departments, describes in detail methods of 
constructing two modern low-cost types of skidproof “road- 
mix” surfaces for country roads, which it is believed will revo- 
lutionize the construction of highways carrying a traffic volume 
‘ up to two thousand vehicles per day. 


“Skidding,” said J. E. Pennybacker, managing director of 
The Asphalt Institute, “has long constituted a certain measure 
of risk on all types of highways, from wet clay and dry gravel, 
through each of the more modern types, to smooth concrete 
and sheet asphalt pavements, but, by these new construction 
methods, skidding is entirely eliminated, since the slightly 
granular surface produced by the coarser mineral material has 
been demonstrated to be safe even under the most severe con- 
ditions of moisture, wet leaves, oil drippings or films of mud, 
which, in the latter case, are often encountered at intersections 
with unpaved roads. We are now building safety into the 
roads at every point where it is humanly possible to do so and, 
‘insofar as this contribution from the asphalt industry is con- 
cerned, I am sure it will aid greatly the cause of safety on the 
highways, for skidding accidents, at least, will be prevented.” 


Citys? 


N-1-C-K-E-L SPELLS THE DIFFERENCE 


Alloyed. with our NICKEL GENUINE 
NO. 1 ALLOY, under our own process, it 
means two to three times greater life in the 
eccentric bearings of your Gyratory 
Crushers. 

That means a lot! 

Equally efficient in your Jaw Crushers. 
Designed specifically for this important job 
—backed by the “Tuftex” standard and 30 
years’ experience. Proven the best under 
the most severe operating conditions. 

One installation will prove this unusual 
quality and adaptability. 


JACKSON-WHEELER METALS SERVICE, Inc. 


320 BELMONT AVENUE 
Brooklyn, New York 
(Let us send you the full details) 
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HD Belt Fasteners 


These well known fasteners stop trouble with elevator and ught butt 
conveyor joints. They have far more strength than needed and the pull 
1s equalized on both sides of the belt —— long service. Note recessed 
plates which embed in and compress the belt instead of pulling against 
the bolt holes. Stocked by leading jobbers in 5 sizes. Consultation invited. 


Flexible Steel Lacing Company 
4625 Lexington Street Chicago, 
Recommended hy leading belung manufacturers 


Illinois 


r 
Conveyor 
Belts 
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Your Sereen Plate 


Won’t Last Through 
the Season.... 


PERHAPS you will need only a 

section for one of the rotaries, 
or even only a segment for a 
section. 


Regardless of the amount of your 
order, Hendrick stands ready to 
serve you with its customary care 
in the selection of plate, punching 
of holes, and location of fastening 
devices or bolt holes. 


Now’s a good time to make a start 
toward becoming a regular Hen- 
drick customer. 


€ 
HENDRICK MFG. CO. 


39 River St., Carbondale, Pa. 


BALTIMORE BIRMINGHAM BOSTON CINCINNATI 
CLEVELAND DETROIT HAZLETON NEW YORK 
PHILADELPHIA PITTSBURGH 


Makers of Elevator Buckets of all Types, Mitco Interlocked 
Steel Grating, Mitco Shur-Site Treads and Mitco Armorgrids 


Reduction 
Crusher 


Years ahead 
in crusher design! 


CONSIDER THESE SEVEN POINTS 


That Set a New Standard in the Field 


- A BREAKER OF GREATER CAPACITY AT SMALLER 
THAN USUAL SETTING. 

MAKES LESS OVERSIZE THAN OTHERS. 

HAS LARGER RECEIVING OPENING AND GREATER 
RATIO OF REDUCTION. 

HAS NO CHOKING POINT. 

HAS ADJUSTMENT RANGE OF FIFTY PER CENT. 
ADJUSTABLE DURING OPERATION. 

MADE IN SIX SIZES TO MEET ALL REQUIREMENTS. 


See Our Bulletin for the Whole Story 


TRAYLOR ENGINEERING 
& MANUFACTURING CO. 


ALLENTOWN, PENNSYLVANIA, U.S. A. 


New York City CHICAGO LOS ANGELES 
2513 Empire State Bldg. 1414 Fisher Bldg. 908-909 Chester Williams Bldg. 
SALT LAKE CITY SEATTLE 
101 W. 2nd South St. 815 Alaska Bldg. 
EXPORT—104 Pearl Street, New York City 
FOREIGN SALES AGENCIES: 
London Rangoon Sao Paulo Oruro 
Lima Rio de Janeiro Tquique Johannesburg 
Valparaiso Antofagasta Buenos Aires Santiago 
EUROPEAN WORKS: Usines Careis Freres, Ghent, Belgium 
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BUCKETS, 
TROUGH, 
| FLIGHTS, 
CHUTES, 


PERFORATED METAL SCREENS 


| The quality of CROSS Screens gives longer service, 
| increased production and lower cost. 


CATALOG ON REQUEST. 


Rush Orders 
often Shipped 
within 


twenty-four hours 


Write for details of advantages and cost. 


ETC 
CROSS PERFORATED PLATES ON TYPICAL VIBRATING SCREEN INSTALLATION. 


CARBONDALE, PA. 


| 
| CROSS ENGINEERING CO. 


Photo shows worn out mantle being built-up with 
TIMANG (air-toughening) welding rod. 


Welds made with TIMANG have the same hard- 
ness, the same resistance to wear, as 12% 
manganese steel. TIMANG is an exclusive 
product of Taylor-Wharton Iron & Steel Co. 


**TIMANG "’ Trade 
Mark is registered 
in United States and 
foreign countries. 
**TIMANG"’ Steel is 
protected by U. 8. 
Patent 1,732,202 and 
foreign patents. 
Other patents pend- 
ing. 


THIS BUILT-UP MANTLE Outlasted 
the Original Mantle! 


(air-toughening) Welding Rod 


® TIMANG (air-toughening) Welding Rod has brought 
mantle costs to a new low level in this large crushed 
stone plant. Read what the operator of this plant 
said in a recent letter. 

“The built-up mantle has been in service for a full season and it is 
still good for additional service. The original mantle was used one 


year when we discarded it as worn out.” 

© The cost of building-up this mantle with TTIMANG— 
including all labor and materials—was only half the 
cost of a new mantle! 

® You can extend the life of your wearing parts many 
times — effect similar economies — by welding with 
TIMANG. Let us send you full details. Communicate 
with the nearestTisco office or write direct to HighBridge. 


TAYLOR -WHARTON IRON 
AND STEEL CO. 


HIGH BRIDGE, NEW JERSEY 


SALES OFFICES: 
Boston Chicago Houston Los Angeles Montreal New York 
Philadelphia _— Pittsburgh San Francisco Scranton Tampa 
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Manufacturers’ Division Exposition 


To be Held in Conjunction with 


The Fifteenth Annual Convention «: i: 
National Crushed Stone Association 


Hotel William Penn Pittsburgh, Penna. 
January 19, 20, 21 and 22, 1932 


* ° AN EXCELLENT opportunity for manufacturers of ma- 
chinery, equipment and supplies used in the production of 
crushed stone to bring their products to the intimate attention 
of the foremost producers of the United States and Canada 
and under particularly favorable circumstances. 


For Full Information, write to 


National Crushed Stone Association 


1735 Fourteenth Street, Northwest 
Washington, D. C. 
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THE RIGHT MOTOR FOR 
EVERY PLANT AUXILIARY 


 _ auxiliary in your plant has its 
own distinct power needs; every auxil- 
iary must be powered with a motor that 
exactly fills these needs if maximum 
efficiency is to be attained. General Elec- 
tric offers you exactly this: the right 


motor for every auxiliary drive. 


TYPE K for PUMPS 
(Also TS) General Electric motor recommenda- 


tions are based on years of design, 
manufacture, and application experience 
in motorizing pumps, screens, fans, 


cranes—in short, every type of plant a 


equipment. The drives illustrated on TYPE K 

this page are right for the job. They prea etinactisad 

were engineered to give the greatest 

%» return in dependability, low main- 

TYPE KF for ELEVATORS tenance costs, and economy of oper- 
sation. 


Type K — Squirrel-cage induction motor, 


Type KF—Squirrel-cage induction 
motor, low starting current TYPE K for DRIERS 


Type M— Wound-rotor induction motor 


Type MC—Wound-rotor induction 
motor, intermittent rating 


Type TS — Synchronous motor 
Type CD—D-c. motor, constant-speed 


Type CO—D-c. motor, intermittent 
rating 


Type MD— D-c. moto:, heavy-duty inter- 
mittent rating 


TYPE MC for CRANES 
re ‘ (Also CO or MD) 
*This is the sixth in a series of ready-refer- 


ence motor application advertisements featur- 
ing the application of General Electric motors 
to cement-mill drives. Would you like copies 
of Numbers 1, 2, 3, 4, and 5 featuring re- 
spectively drives for kilns, feeders, conveyors, 
pulverizers, and tube mills? Your nearest G-E 
office will be glad to supply a complete file of 
these advertisements and to tell you the com- 


TYPE M for FANS plete story of motor and control selection. er e 
(Also CD or K) TYPE TS for COMPRESSORS 
200-522 
SALES AND ENGINEERING IN PRIN-CD PAL 
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Simultaneous Action 


As far as the eye can tell by observing the above photo, 
the thirteen drill holes are acting together to break the 
face of rock down uniformly. This simultaneous action 
helps breakage. Furthermore, Cordeau-Bickford gives 
you a detonator which is insensitive to friction 
or ordinary shock. 


CORDEAU: 


BICKFORD 


THE ENSIGN-BICKFORD CO. 
SIMSBURY +» CONNECTICUT 


RUFUS H. DARBY PRINTING CO., INC. 
WASHINGTON, D. C. 
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